The major aim of this research is to find the productivity in the food and beverage department in Mercure chain hotels in Egypt using the linear programming technique, stochastic frontier analysis (SFA) by using panel data for ten years results from year (2007) - (2016) from case study hotels. This study uses a parametric approach to measure the productivity especially in the last years. However, productivity management is a big challenge to organizations especially when the product is in the form of a service. This study aims at measure the food and beverage productivity. Design/ methodology/ approach. 1-The first phase empirical data was collected via a structured questionnaire from line staff and managers of Mercure hotels in Egypt 2-The second phase data was collected from the annual profit and loss statement of the abovementioned hotels. Findings: this research accepted 2 factors which were (x1=external factors and x4 =management related factors and their hypothesis were then accepted, however the others factors were refuted in this empirical data which might let the door open to further research to find out why this factor were not significant; Research limitations/implicationsBased on the research findings and their discussions, this study provides recommendations for future research in this area to examine the non-significant factors in anther hotels and in anther departments.
Introduction
Productivity in the hotels industry is becoming increasingly remarkable as labor costs rise since the hotel industry is labor demanding, as its profitability relies on the success achieved in super productivity employees Introduction. One might have reflected in how productivity is measured. And how staff is trained to meet strictly set performance standards. Hence, the reality has been completely different for the majority of the hotels. Employee productivity can easily have measured in the Manufacturing sector in terms of financial measures. But due to the special characteristics of the hotel sector it shows difficulties for measuring EP such as Intangibility, Perishability, Heterogeneity, Inseparability, Simultaneously and Instantons. Researchers have claimed that main purpose of EP measures is the ability to better meet customer demand, Revenue, Sales and added value of other financial measures may properties interesting dimensions of EP. It is easy to monitor and measure the physical items related to a guest's stay, service, quality, attitudes but many sides cannot be easily measured because they are intangible. A common problem of productivity definition, it is still defined according to every one views and perceptions from reviewing productivity in the literature in general and EP in particular, it is found that EP is not well-defined in relation to the hotel industry. The close relationship between EP and the core of the industry -its employees-and the scarcity literature on EP in hotels. Confirms a gap in the literature on how hotels measure and control EP. Without productive employees, there might be limited opportunities for growth. Thus, it is important that hotels select appropriate EP measurements to help them identify them weakness and monitor EP properly. Therefore, the main contribution of this study is to fill the gap between conceptual and practical views Productivity might be viewed as a simple concept as many authors defined it in an economic equation as a relationship between outputs and inputs. The current study seeks to contribute the literature in hospitality business from two aspects of purposes:
(1) To measure the EP of the food and beverage department in Mercure Hotels chain in Egypt.
(2) To determine the factors affecting the productivity in Mercure Hotels chain in Egypt. hotels and outputs of the inefficient hotels, the data envelopment analysis stands out as one of the most advanced techniques to help the enhancement of efficiency. Managerial implications arising from this study are also considered. Consequently Kilic, (2005) testified on an experimental research study which examined the factors influencing productivity in hotels in Northern Cyprus. Agreeing to the research conclusions staff recruitment, meeting guest expectations, staff training, and service quality are the main productivity factors in hotels; during crises, information technology, marketing, and forecasting are ranked quite low.at meantime Johnston (2004) affords a structure for analyzing productivity in service industry by differentiating between operational and customer productivity. The researcher also recognized some of the problems in measuring productivity, especially in a service sector, and then uses a few examples to show the relationship between operational and customer productivity.in another hand Sigala, (2005) aimed to illustrate the value of stepwise data envelopment analysis (DEA) for measuring and benchmarking productivity. The issues and problems regarding productivity measurement as well as the advantages of using DEA in productivity measurement are examined. Six inputs and three outputs are recognized as the factors affecting rooms' division efficiency in three-star hotels. Hu, (2004) proposed Data Envelopment Analysis (DEA) as an effective tool to measure labor productivity of hotels. Using the data collected from the hotels in the State of California, the study applies DEA to calculate the labor productivity score of each sampled hotel. Chashmi, (2014) reported that Efforts to improve the efficient use of different resources such as human force, capital, materials, energy and information, is the primary objective of all economic organizations. The existence of appropriate organizational structure, work procedures, healthy tools, balanced work environment as well as qualified and competent human force are required to achieve ideal productivity ( Prescott and li 2009 ). Employee's participation in conscious and deliberate efforts with their work discipline influences on the productivity. The spirit of improving the productivity culture should be blown to the body of firms where the workforces form its core. According to Chlivickas, (2014) found that in order to build effective public service, it is essential to systematically progress human resource system, through innovations since it could guarantee success in following objectives and priorities in the state management and for enhancement of public administration system Astina and Ambarwati, (2015) Discovered that literature highlighted many indicators of labor productivity, such as (High absence rate, the rate of Yield, Quality produced, and The Error rate. Time required,)
Measuring Productivity
While finding an agreed definition of EP for the hotel industry is difficult, measuring. This section of the literature review will critically examine EP measurement methods used to analyze EP in hotels: first, the use of physical measures; second, financial measures; third, non-financial measures. Physical measures have been used widely for years (Houldsworth and Jirasinghe, 2006 ) their main aim is to give a productivity ratio in which managers physically measure every piece of work of one or more employees. For example, Clark and Kirk (1997) used the total number of meals produced by each chef. Jones and Siag (2009) Revealed that there are fundamentally three difficulties in measuring productivity in services in general and tourism in particular: (1) Identifying appropriate inputs and outputs, (2) Defining appropriate measures of those inputs and outputs, (3) Establishing appropriate ways of measuring the relationship between inputs and outputs as (Anderson 2003) cited that Selection of suitable measures of productivity depends on the purpose of the productivity measurement and/or data availability. Finally, all sides-inputs, intermediate products (materials, components, supplies, energy, and services all other expenses), and outputrequire acceptable measures that can be compared across units, sectors, and countries. Many of the tangible elements used in the production of experiences are less important than they might be in manufacturing.
Inputs: Capturing Labor Productivity and Changes in Quality
The total inputs of the factors of production consist of labor and capital, including natural resources, structures, equipment, and inventories. However, not all of these are tangible elements. For instance, service culture is an important intangible element for service sector production, but it is extremely challenging to quantify its value (Sánchez, 2012) . Labor input is generally measured in terms of hours worked by all persons engaged in production such a measurement is not accurate since differences in workers' educational attainment, skills, and experience must also be considered (Diewert 2008 ) Furthermore, the tourism industry in particular is heavily reliant on self-employed as well as unpaid family workers, neither of which is captured by avail-able labor force statistics. To solve these problems, some analysts' weight labor hours by the average hourly compensation by industry, occupation, and other significant classification including levels of education and experience high proportion of certain outputs of the tourism industry are used as intermediate inputs.
Measuring service productivity
Bröchner, (2017) conducted that There is a consensus that the measurement of productivity in the service sector is more difficult than for manufacturing. As services are intangible, many of them also heterogeneous and have a production process that there are problems in measuring both outputs and inputs (Gallouj, 2013) In particular, quality changes in inputs as well as in outputs are often difficult to determine for services. Quantitative measures for service qualities can be estimated as inserted market prices for each quality, but data access is a problem; Schreyer (2002) discusses alternative methods for quality adjustment of output measures, with a focus on the even grander productivity measurement challenges related with health care, education and other non-market services.
Previous implemented Methods to measure employee productivity in Hotels
In an effort to track the productivity of its employees, hotels have adopted different methods of measuring the employee productivity. However, the fittingness and effectiveness of these methods needs to be tried. Coenen and von Felten, (2014) The following
Based on Generated Revenue
Total generated revenue per employee., Total generated food revenue per Food production staff., Total food & beverage generated revenue per Food & Beverage service staff. Total generated room revenue per Front Office staff. 
Based on Time frame

Based on guest satisfaction
Average number of guest satisfaction points generated per department., Number of guest praises / positive feedbacks received per department / person., Number of guest complaints / negative feedbacks received per department / person.
Based on repeated guests
Percentage of repeat guests generated. The fact that, frontier techniques are considered the best quantitative productivity measures in the hospitality industry. However, we have noticed that the majority of these studies hide an important part of measurement that tells the hoteliers about factors to concentrate in case of poor productivity. It is also noted that every statistical method concerns the goals at a whole, not provides the ways that helping to reach these goals. The proof of this declaration is the availability of more margins in every application (Chen et al.,2011 ) from this perspective, the researcher adopted that the use of non-financial measures is more suitable to the hotel industry. But in this paper, the researcher measures the EP in the food and beverage department using the (SFA) technique and will find the statistical significant between the results and the independent variables as follow:
Stage 1: Using (SFA) technique within Stata 13 software to find out the productivity of food and beverage for each hotel: The first and very crucial step in conducting a (SFA) is the determination of inputs and outputs. The main essential point in this process is that the input-output variables should be selected in harmony with the type of productivity being assessed (Sherman and Rupert, 2006) . The Efficiency in SFA is not confined to a traditional sense of operating efficiency; it can be comprehensive to be relative evaluation of performance in any performance dimension if the inputs and outputs are identified according to the performance dimension deliberated by Mandhachitara,. (2017) As the researcher interested in measuring the productivity for the abovementioned hotels
Step 1: Collecting the data from concerning hotels in the case study by the documentation examining
Step 2: Entering the data to Stata 13 software (SFA)technique
Step 3: Interpretation of the results This important stage aims to get an average score from all EP measures for the concerning hotels in the case study The data were based on: inputs and outputs  Inputs based on Total number of manpower + Total food and beverage cost (payroll, Related expenses, and Raw materials cost and other expenses such as electricity, water, fuel, and maintenance etc.….)  Outputs based on Total generated food and beverage revenue + Total generated number of covers
Stage 2
Consequently in Table Pearson 
Methodology
The decision was made to collect data from Mercure hotels in Egypt. Three Five-star hotels located in Luxor &Hurghada and Cairo and one Four-star hotel located at Ismailia are agreed to participate in the research. Then first briefing about the research aims and the same person was interviewed about his/her views on productivity and how the hotel was trying to improve its productivity. The target of these interviews was to gain supplementary understanding about hotels productivity management practices to support the questionnaire building. The questionnaire was distributed to the managers and line staff in food and beverages department. A total of 256 questionnaires were received, of which 20 were unusable. The SPSS 22 was used to analyze the findings of the questionnaire. As presented, all of the respondents were managers and line staff namely
Data Collection Methods
Data is the most valuable information that collected by the researchers from the respondents and those of the data will be used to answer the hypotheses and research questions. In our research, we are using two types of the data which are primary data and secondary data to assist us for collecting the information. Indeed, both of the data has did a great job of assisting us to find out relevant information and shows there is a significant relationship between independent and dependent variables.
Collection data1
To estimate the production frontier, we used cross-sectional data for ten years from the year (2007) to (2016), and obtained the needed data from Mercure hotels chain in Egypt (Mercure le sphinx hotel, Mercure Hurghada, Mercure Ismailia, and Mercure Karnak Luxor) such as Total generated food & beverage revenue-Total number of employees -Total prime cost-Total generated number of covers to use it as inputs and outputs to find the EP via DEA technique to calculate the labor productivity score of each sampled hotel.
Collection data 2
A self-administered questionnaire was designed to collect the data from the f&b department employees and managers from the targeted hotels in Egypt. The questionnaire bearing straight forward and relevant questions was drafted and handed over to the sample to obtain their responses.
Questionnaire Survey
The survey method can be used for descriptive, exploratory, or explanatory researches, it is a detailed and qualified description of population depends on systematic collection of data by interview, questionnaire, or observation methods (Bhattacherjee, 2012) . In the field study, the researcher used questionnaire survey to collect target data. The questionnaire instrument was selected to its known advantages of saving time, effort, and money as well as its efficiency as a data collection tool in hospitality sector researches. One type of questions was used in the questionnaire: -point Likert scale (1 strongly disagree and 5 strongly agree) in order to quantify the collected data and assess the degree of respondents' agreement with phrases.
Questionnaire Design and Development:
The scientific rules that must be taken into consideration when generating the items of questionnaire from related literature, the questionnaire implemented in this study was adapted by Barcelos et al. (2015) .
Data Collection Instrument Pre-testing and Piloting
The questionnaire's pre-testing and piloting involved the next steps: 1. Formulate the primary draft of the questionnaire according to literature review. 2. Present the primary draft to thesis supervisors to review it and take their comments and amendments. 3. Formulate the second draft, and present it with the study hypotheses to a panel of hotel studies academic staff to evaluate validity of the tool and its ability to examine the study hypotheses. 4. Distribute the final copy to managers and staff in food and beverage department to check the face validity which refers to whether an indicator seems to be a reasonable measure of its underlying construct "on its face" (Bhattacherjee, 2012). Then, do final modifications to the instrument. 5. Present the final questionnaire to thesis supervisors in order to take the distribution permit.
While semi-structured interviews can allow issues to be explored in greater depth (Robson, 2002) .
Variables of the Study
Variable is a term which can take on different quantitative values, it may be independent, dependent in its relation with other variables (Bhattacherjee, 2012). Two types of variables are used in current study as shown:
The dependent variable is food and beverage staff productivity in the hotel industry Employee's  Independent Variable (IV.) The independent variable is seven factors affect the Employee's in the food and beverage productivity :( Employees, management, customers, marketing, information technology, and work place environment). The validity of the questionnaire was performed through academic professors and the thesis supervisors and colleagues to ensure that the questionnaire pages and words are correct and without any defaults. Correlation is significant at the 0.01 level (2-tailed). From table (Pearson correlation), it was found highly correlation among the 7 predictors of employee's productivity since the significant value was less than, o5 It was decided to run the manova test at the final stage to find out the most effective factor in relation to EP. Table ( 40) showed that first regarding to x1(external factors) were effected EP in case 4= (Mercure hurghada) (f=1.90, SIG=, 002).also management related factors were effected EP in case 4= (Mercure hurghada) (f=2.3, sig=, 001). And the rest of independent variables didn't show any significance with dependent variable EP
Results and Discussion Findings
These findings completely disagreed with kilic and Okumus (2005) as they revealed that there is no effect of F&B employee's productivity by the external factors X2 (work environment) was not significant with any case of EP.These findings totally agree with kilic & Okumus (2005) they revealed that the work environment doesn't affect the productivity of the f&b employees X3 (employees) were not significant with any case of EP. These findings disagree with kilic & Okumus (2005) they proved that there is a relation between employees relate factors and the food and beverage employee's productivity like the employees training and employees recruitments as it shows significant with the productivity of the food and beverage employees X4 (Management) was significant only with case 4= (Mercure Hurghada) (f=2.3, sig=001). These results disagree with kilic & Okumus (2005) they discovered that there is no relation between management related factors and the fb employee's productivity X4 (Management) didn't show significant with the other hotels. But showed significance with case four case 4= (Mercure Hurghada) (f=2.3, sig=001). X5 (Customers), were not significant with any cases. these findings disagree with kilic & Okumus (2005) as they found that the guest satisfaction strongly affected the food and beverage employee's productivity x6 = (Marketing and demand) were not significant with any cases x7= (Information technology) were not significant with any cases and these findings totally agreed with kilic and Okumus 2005 as they discovered that there is no relation between marketing related factors and food and beverage employee's productivity So, this research accepted 2 factors which were x 1= ( External factors) and x4 = (Management related factors) and their hypothesis were then accepted. however, the others factors were refuted in this empirical data which might let the door open to further research to find out why those factors were not significant with the food and beverage employees productivity in Mercure chains hotel In Egypt.
Recommendations
The researcher suggests set of recommendations based on study results, these recommendations introduced to hotel managers of Mercure hotels chain in Egypt, food and beverage managers and the scholars as follow:
Recommendations for general managers and food and beverage managers of the concerned hotels Based on the research findings and the above conclusions, many recommendations can be put forward for hotels and to be addressed. 1-The study provides the following recommendations to the hotel's general managers and food & beverage managers in the case study, to increase the employee's productivity 2-Using the ratio of the EP of the food and beverage in each hotel's general managers and food &beverage managers to guide them to better productivity. 3-The appropriate management style should be adopted by the general managers and food & beverage managers to increase the employee's productivity as the management (x4) showed a significance with case 4(Mercure hurghada). 4-Adopting appropriate strategy during the political crises to avoid the effect of the external factors of the employee's productivity as the external factors showed a significance with case 4 (Mercure hurghada). 5-The researcher observed that there is an employment diversity in case 1 (elders -femaledisable cases -etc.….) it is a leading example but should be implemented in the rest of the hotels in the case study. 6-Fair remuneration system should be implemented based on regular system to obtain better productivity. 7-Motivation plans should be implemented in regular basis. 8-Good Work environment it might improve the workers productivity. 9-Job security the most important issue for the workers in the hotels sector for that should be always in consideration of the general managers towards the workers. 10-Continuous training program as a part of sustainable development should be adopted by the general managers and food and beverage managers to enhance the employee's productivity. 11-Elder workers are an added value to the hotel due to their experience and their loyalty towards the hotel. the management should recognize them and reward them from time to time 12-Workers retention should be a top priority for the HR managers and the management 13-The management of the above-mentioned hotels in the case study shall concentrate on the Workers engagement. 14-HR managers to ensure the awareness of Workers recruitment way to choose the best in the employment market and to reduce the workers turnover. 15-More Delegation for the employees in the food and beverage employees. 16-More Empowerment for the employees in the food and beverage department specially the women's. 17-Every hotel has to conducts an internal survey with the employees and managers in the food and beverage department asking them how can they improve the productivity of the department. 18-Decentralization system should be implemented as management approach to facilitate the mission of employees to boost their productivity.
